
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 1 | Microfluidic control instrument design and microfluidic chip design. a) Component 
diagram of the instrument. The instrument is controlled with a Raspberry pi 2 model B single board computer that 
interfaces with the components through a custom designed printed circuit board (PCB). b) Circuit layout (top) and image 
(bottom) of the completed PCB. c) Multi-angle view of the 3D printed instrument frame. d) Microfluidic chip design. Cell 
and microparticle inlets have equal hydrodynamic resistance up to the junction with the bifurcated oil channel.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Supplementary Figure 2 | Droplet comparison. 4X Microscope images of droplets produced from standard Drop-seq 
setup and miniDrops microfluidic control instrument. Scale bar in both images is 250 µm.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 3 | Benchmark experiments. a) Bioanalyzer traces of cDNA generated after reverse 
transcription from ERCC spike-in controls for the standard Drop-seq setup and the miniDrops instrument. b) Accuracy, 
number of detected UMIs and counts of ERCC-00002 transcript across both instrument setups in replicate.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 4 | T cell GO enrichment. Pathway and gene set overdispersion analysis on the three T cell 
populations identified via unbiased clustering of the single cell RNA-seq data. The enrichment score corresponds to each 
cells’ first principle component loading from pathway analysis as computed in pagoda.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 5 | Further characterization of NK, Plasma, and T cells. Independent analyses of NK, plasma, 
and T cell populations revealed further heterogeneity within each broad cell type. The NK cells separated into CD16-

/CD56bright and CD16+/CD56dim subsets characterized by expression of XCL1/2 and PRF1/FCGR3A respectively. The 
plasma cells separated into two groups defined by antibody light chain usage (IgA kappa+ vs IgA lambda+). Within the T 
cell class, we also observe an additional rare population of T cells that were initially grouped with TPH, defined by 
upregulation of FOXP3, IL2RA, and IKZF2 that likely represents a distinct population of CD4+CD25+ regulatory T cells.  

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 6 | Dual stain immunofluorescence of RA synovial tissue. CD55 and CD90 dual stain of 
synovial tissue. Merge image shows the presence of CD55 and CD90 stained cells within the same tissue section. Scale 
bars are 100µm for each image.  

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 1 | Bill of materials (BOM) for the microfluidic control instrument (miniDrops).  

 


